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(54) PRODUCTION OF COLOR FILTER AND COLOR FILTER AND DISPLAY DEVICE AS WELL 
AS DEVICE HAVING THE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process for 
producing color filters capable of producing the color 
filters at a high yield without lowering the working rate of 
the device. 

SOLUTION: This process for production is the process 
for producing the color filters for forming plural colored 
pixels on a light transparent substrate by discharging ink 
by an ink jet heat onto the substrate, and includes a 
detecting stage for detecting the defective pixels after 
the coloration of the color filters, a specifying stage for 
specifying a defective discharge nozzle from the 
defective pixel position detected by this detecting stage 
and the nozzle information of the ink jet head and a 
coloring stage for coloring the substrate without using 
the defective discharge nozzle specified in this 
specifying stage. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Ink is breathed out by the ink jet head on the substrate of light transmission 
nature. The detection process which is the manufacture approach of the light filter for 
forming two or more coloring pixels on said substrate, and detects the defective pixel 
after coloring of said light filter, The specific process which specifies a poor regurgitation 
nozzle from the defective pixel location detected at this detection process, and the nozzle 
information on said ink jet head, The manufacture approach of the light filter 
characterized by providing the coloring process which colors said substrate, without 
using the poor regurgitation nozzle specified at this specific process. 
[Claim 2] In said specific process A poor NG nozzle number^regurgitation nozzle number, 
the maximum number of an NG pixel-defective pixel number, The number of activity 
nozzles : When dividing the number of nozzles used for coloring, and a sca nnin g 
numberlight filter and coloring, When the nozzle is breathed out the number which 
shows what scan eye it is, and every nozzle spacing'what nozzle or it considers as the 
head nozzle number in a head nozzle number: activity nozzle, it is an NG nozzle number 
=(number of NG pixel- activity nozzles x (scanning number -l) -l) x nozzle spacing + 
head nozzle number. 

The manufacture approach of the light filter according to claim 1 characterized by 
coming out and specifying a defect nozzle by the formula expressed. 
[Claim 3] The manufacture approach of the light filter according to claim 1 
characterized by detecting a defective pixel according to the concentration difference of 
a coloring pixel in said detection process. 

[Claim 4] The manufacture approach of the light filter according to claim 1 
characterized by limiting detection of a defective pixel to some fields of a light filter, and 
performing it in said detection process. 

[Claim 5] Ink is breathed out by the ink jet head on the substrate of light transmission 



nature. The detection process which is the light filter which formed two or more coloring 
pixels on said substrate, and was manufactured, and detects the defective pixel after 
coloring of said light filter, The light filter characterized by being manufactured through 
the specific process which specifies a poor regurgitation nozzle, and the coloring process 
which colors said substrate, without using the poor regurgitation nozzle specified at this 
specific process from the defective pixel location detected at this detection process, and 
the nozzle information on said ink jet head. 

[Claim 6] Ink is breathed out by the ink jet head on the substrate of fight transmission 
nature. The detection process which is a display equipped with the light filter which 
formed two or more coloring pixels on said substrate, and was manufactured, and 
detects the defective pixel after coloring of said light filter, The specific process which 
specifies a poor regurgitation nozzle from the defective pixel location detected at this 
detection process, and the nozzle information on said ink jet head, The display 
characterized by equipping one with the fight filter manufactured through the coloring 
process which colors said substrate, without using the poor regurgitation nozzle 
specified at this specific process, and the quantity of light modification means whose 
modification of the quantity of light is enabled. 

[Claim 7] Ink is breathed out by the ink jet head on the substrate of light transmission 
nature. The detection process which is equipment equipped with the display which has 
the light filter which formed two or more coloring pixels on said substrate, and was 
manufactured, and detects the defective pixel after coloring of said light filter, The 
specific process which specifies a poor regurgitation nozzle from the defective pixel 
location detected at this detection process, and the nozzle information on said ink jet 
head, The light filter manufactured through the coloring process which colors said 
substrate, without using the poor regurgitation nozzle specified at this specific process, 
Equipment which equipped the display which equips one with the quantity of light 
modification means whose modification of the quantity of light is enabled, and this 
display with the display characterized by providing a picture signal supply means to 
supply a picture signal. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** ^ows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the manufacture approach of the light filter currently 
used for color liquid crystal displays, such as color television and a personal computer, 
etc., this invention uses especially an ink jet record technique, and relates to equipment 
equipped with the manufacture approach, the light filter, the display, and this display of 
the light filter which formed the coloring section by the ink regurgitation. 
[0002] 

[Description of the Prior Art] The need of a liquid crystal display, especially a color 
liquid crystal display tends to increase in recent years with rapid development of a 
portable personal computer. Simultaneously, the cost cut of equipment also comes to be 
required and the demand to the cost cut of a light filter with the comparatively high rate 
of a cost ratio is increasing especially. Although various approaches are proposed in 
order to satisfy the demand characteristics of a light filter and to also fill the 
above-mentioned demand, it is still inadequate. Each approach is explained below. 
[0003] The 1st approach currently used is a pigment-content powder method. [ most ] 
This approach forms first the photopolymer layer which distributed the pigment on a 
substrate, and obtains a monochromatic pattern by carrying out pattern NINGU of this. 
The light filter layer of R, G, and B is obtained by furthermore repeating this process 3 
times. 

[0004] The 2nd approach is a staining technique. The pattern which this approach 
formed the water-soluble polymeric materials which are ingredients for dyeing on the 
glass substrate, and carried out pattern NINGU according to the photolithography 
process at a certain configuration, was immersed in the dyeing bath in the done pattern, 
and was colored is obtained. The light filter of R, G, and B is formed by repeating this 3 
times. 



[0005] There is an electrodeposition process as the 3rd approach. This approach carries 
out patterning of the transparence substrate on a substrate first. Next, it is immersed in 
the electrodeposition coating liquid into which it went, such as a pigment, resin, and the 
electrolytic solution, and the 1st color is electrodeposited. This process is repeated 3 
times, the coloring layer of R, G, and B is formed, and it calcinates at the end. 
[0006] There are print processes as the 4th approach. This approach makes 
thermosetting resin distribute a pigment, and after it distinguishes R, G, and B by 
different color with by repeating printing 3 times, it forms a coloring layer by carrying 
out heat curing of the resin. Moreover, it is common to form a protective layer on a 
coloring layer also in which approach. 

[0007] The point common to the above conventional approach is repeating the same 
process 3 times, in order to color three colors of R, G, and B, and becoming cost high. 
Moreover, it has the problem that the yield falls, so that there are many processes. 
Furthermore, in an electrodeposition process, since the pattern configuration which can 
be formed is limited, with the present technique, application is difficult for TFT. 
Moreover, since resolution of print processes is bad, they are unsuitable for formation of 
the pattern of a fine pitch. 
[0008] 

[Problem(s) to be Solved by the Invention] There is a proposal of JP,59-75205,A, 
JP,63-235901,A, JP, 1-217320, A, JP,4- 123005, A, etc. as the manufacture approach of the 
light filter using the ink jet method in order to compensate these faults. These differ 
from the above-mentioned conventional approach. The ink of each color of R (red), G 
(green), and B (blue) from an ink jet head to the position on the substrate of light 
transmission nature Discharge, Since according to this approach of being the thing in 
which dry ink on a substrate and a coloring layer is made to form each pigmented layer 
of R, G, and B can be formed at once and futility does not arise in the amount of the ink 
used further, either, effectiveness, such as improvement in large productivity and a cost 
cut, can be acquired. 

[0009] However, as for the ink jet head which has many ink regurgitation nozzles, the 
discharge quantity of ink differs for every nozzle in many cases, and generally, since it is 
colored using the nozzle from which these discharge quantity differs two or more, if a 
light filter remains as it is, color nonuniformity generates it in the direction of a list of a 
nozzle. 

[0010] About the color nonuniformity generated in the direction of a list of this nozzle, 
the amendment approaches various until now are proposed and the light filter which 
color nonuniformity does not generate can be manufactured now by the ink jet method. 



[0011] However, when it occurs that a foreign matter mixes in a nozzle or ink adheres to 
a nozzle face side, in a certain specific nozzle, the discharge quantity will decrease, or an 
ink jet head may become the nonregurgitation and, as a result, color nonuniformity will 
generate it. 

[0012] Once the color nonuniformity by the poor regurgitation of a nozzle further 
occurred, manufacturing a defective was continued until it performed re-amendment of 
discharge quantity after that, and there was a problem of reducing the yield greatly. 
[0013] Usually, when inspecting the color nonuniformity of a light filter, the equipment 
which is made to scan the line sensor using CCD (charge -coupled device), and is 
inspected, the equipment which bundles up by the area sensor and carries out the 
image processing of the control surface are used. 

[0014] That to which these test equipment detects the existence of color nonuniformity 
is most, and when color nonuniformity is detected, it is processing the light filter as a 
defective in most cases. 

[0015] The applicant for this patent has already proposed the approach of coloring 
without detecting a defect nozzle and using the detected defect nozzle, in Japanese 
Patent Application No. No. 157974 [ ten to ] to such a problem. 

[0016] Before this proposal colors, it performs the regurgitation of a coloring pattern in 
a process for discharge-condition measurement (discharge quantity, impact location, 
etc.) of each nozzle of an ink jet head, detects the nozzle of the poor regurgitation in 
advance from a coloring result, and offers the technique of coloring without using that 
nozzle. 

[0017] Moreover, when the color nonuniformity by which the poor regurgitation is 
considered as a cause in the middle of a coloring process is detected, the technique of 
resuming coloring, as measures the discharge condition of each nozzle again, detects a 
defect nozzle by the same approach as the time of measurement of an early discharge 
condition and does not use the detected defect nozzle is proposed. 

[0018] Carrying out discharge measurement of the discharge quantity measurement 
pattern of each nozzle of an ink jet head like this proposal, whenever color 
nonuniformity occurs Since it is connected also with reducing the availability of 
equipment, a poor regurgitation nozzle is detected without reducing the operating ratio 
of equipment as much as possible. Although to devise the technique of the ability to 
color without using the detected poor regurgitation nozzle is desired, effectiveness 
sufficient until now has not been acquired. 

[0019] Furthermore, in the case of the manufacture approach of coloring a light filter 
using the ink jet method, it is known that it is in the inclination which the color 



nonuniformity of the shape of a muscle to which the generating situation of color 

nonuniformity had regularity in the direction of a list of the nozzle of an ink jet head 

unlike the manufacture approach using other coloring approaches generates. 

[0020] Then, it is made in order that this invention may solve the above-mentioned 

problem, and the object is offering the manufacture approach of a light filter a light 

filter's being manufactured by the high yield, without reducing the operating ratio of 

equipment. 

[0021] Moreover, other objects of this invention are offering equipment equipped with 
the light filter manufactured by the above-mentioned manufacture approach, the 
display using it, and this display. 
[0022] 

[Means for Solving the Problem] In order to solve the technical problem mentioned 
above and to attain the object, the manufacture approach of the light filter concerning 
this invention Ink is breathed out by the ink jet head on the substrate of light 
transmission nature. The detection process which is the manufacture approach of the 
light filter for forming two or more coloring pixels on said substrate, and detects the 
defective pixel after coloring of said light filter, It is characterized by providing the 
specific process which specifies a poor regurgitation nozzle, and the coloring process 
which colors said substrate, without using the poor regurgitation nozzle specified at this 
specific process from the defective pixel location detected at this detection process, and 
the nozzle information on said ink jet head. 

[0023] Moreover, in the manufacture approach of the light filter concerning this 
invention, it sets at said specific process. NG nozzle number : A poor regurgitation 
nozzle number, the maximum number of an NG pixel-defective pixel number, The - 
number of activity nozzles * When dividing the number of nozzles used for coloring, and 
a scanning number-light filter and coloring, When the nozzle is breathed out the 
number which shows what scan eye it is, and every nozzle spacing'what nozzle or it 
considers as the head nozzle number in a head nozzle number -activity nozzle, it is 
characterized by specifying a defect nozzle by the NG nozzle number =(number of NG 
pixel-activity nozzles x (scanning number -l) -l) x nozzle spacing + head nozzle number, 
and the formula come out of and expressed. 

[0024] Moreover, in the manufacture approach of the light filter concerning this 
invention, it is characterized by detecting a defective pixel according to the 
concentration difference of a coloring pixel in said detection process. 
[0025] Moreover, in the manufacture approach of the light filter concerning this 
invention, it is characterized by limiting detection of a defective pixel to some fields of a 



light filter, and performing it in said detection process. 

[0026] Moreover, the light filter concerning this invention breathes out ink by the ink jet 
head on the substrate of light transmission nature. The detection process which is the 
light filter which formed two or more coloring pixels on said substrate, and was 
manufactured, and detects the defective pixel after coloring of said light filter, It is 
characterized by being manufactured through the specific process which specifies a poor 
regurgitation nozzle, and the coloring process which colors said substrate, without using 
the poor regurgitation nozzle specified at this specific process from the defective pixel 
location detected at this detection process, and the nozzle information on said ink jet 
head. 

[0027] Moreover, the indicating equipment concerning this invention breathes out ink 
by the ink jet head on the substrate of light transmission nature. The detection process 
which is a display equipped with the light filter which formed two or more coloring 
pixels on said substrate, and was manufactured, and detects the defective pixel after 
coloring of said light filter, The specific process which specifies a poor regurgitation 
nozzle from the defective pixel location detected at this detection process, and the nozzle 
information on said ink jet head, It is characterized by equipping one with the light 
filter manufactured through the coloring process which colors said substrate, without 
using the poor regurgitation nozzle specified at this specific process, and the quantity of 
light modification means whose modification of the quantity of light is enabled. 
[0028] Moreover, equipment equipped with the display concerning this invention Ink is 
breathed out by the ink jet head on the substrate of fight transmission nature. The 
detection process which is equipment equipped with the display which has the fight 
filter which formed two or more coloring pixels on said substrate, and was 
manufactured, and detects the defective pixel after coloring of said light filter, The 
specific process which specifies a poor regurgitation nozzle from the defective pixel 
location detected at this detection process, and the nozzle information on said ink jet 
head, The light filter manufactured through the coloring process which colors said 
substrate, without using the poor regurgitation nozzle specified at this specific process, 
It is characterized by providing the display which equips one with the quantity of fight 
modification means whose modification of the quantity of fight is enabled, and a picture 
signal supply means to supply a picture signal to this display. 
[0029] 

[Embodiment of the Invention] Hereafter, 1 suitable operation gestalt of this invention 

is explained to a detail with reference to an accompanying drawing. 

[0030] In addition, the light filter defined in this invention can be equipped with the 



coloring section and the colored body, and can obtain the output light which changed the 
property to input light. 

[0031] Drawing 1 is the schematic diagram showing the configuration of the 
manufacturing installation of the light filter by the ink jet method, and shows the 
condition under activity of a coloring process. 

[0032] XYtheta stage where 51 had been arranged at the equipment stand and 52 has 
been arranged on a stand 51 in drawing 1 , The light filter substrate with which 53 was 
set on the XYtheta stage 52, the light filter with which 54 is formed on the light filter 
substrate 53, The red which 55 colors a light filter 54, the head unit with which it 
consists of each green and blue ink jet head and head mount 55a which supports them, 
The controller by which 58 controls actuation by the whole light filter manufacturing 
installation 90, and 59 show the display of a controller, and the keyboard whose 60 is 
the control unit of a controller. 

[0033] It is equipped with the head unit 55 possible [ adjustment of a rotation include 
angle ] in the level surface free [ attachment and detachment ] to supporter 90a of a 
light filter manufacturing installation. 

[0034] Drawing 2 is the block diagram of the control controller of the light filter 
manufacturing installation 90. The teaching pendant whose 59 is the I/O means of the 
control controller 58, the display as which 62 displays information, such as existence of 
the progress situation of manufacture and the abnormalities of a head, and 60 are 
control units (keyboard) which direct actuation of the light filter manufacturing 
installation 90 etc. 

[0035] The controller by which 58 controls actuation by the whole light filter 
manufacturing installation 90, The interface with which 65 delivers data with the 
teaching pendant 59, ROM which has memorized the control program for CPU by which 
66 controls the light filter manufacturing installation 90, and 67 to operate CPU66, 
RAM 68 remembers abnormality information etc. to be, the regurgitation control section 
by which 70 controls the regurgitation of the ink into each pixel of a light filter, It 
connects with a controller 58 and the stage control section by which 71 controls 
actuation of the XYtheta stage 52 of the light filter manufacturing installation 90, and 
90 show the light filter manufacturing installation which operates according to the 
directions. 

[0036] Next, drawing 3 is drawing showing the general structure of the ink jet head IJH. 
Although three ink jet heads are prepared corresponding to three colors of R, G, and B, 
since these three heads are the same structures, respectively, the equipment of drawing 
1 is shown in drawing 3 on behalf of one of these three heads. 



[0037] In drawing 3 , the outline configuration of the ink jet head I JH is carried out 
from the heater board 104 which is the substrate with which two or more heaters 102 
for heating ink were formed, and the top plate 106 put on this heater board 104. Two or 
more deliveries 108 are formed in the top plate 106, and the liquid route 110 of the 
shape of a tunnel which is open for free passage to this delivery 108 is formed behind 
the delivery 108. Each liquid route 110 is isolated with the next liquid route by the 
septum 112. Each liquid route 110 is connected common to one liquid ink room 114 in 
that back, ink is supplied to the liquid ink room 114 through the ink feed hopper 116, 
and this ink is supplied to each liquid route 110 from the liquid ink room 114. 
[0038] Alignment of the heater board 104 and the top plate 106 is carried out, and they 
are assembled by condition like drawing 3 so that each heater 102 may come to the 
location corresponding to each liquid route 110. In drawing 3 , although only two 
heaters 102 are shown, the heater 102 is arranged one [ at a time ] corresponding to 
each liquid route 110. And in the condition of having been assembled like drawing 3 , if 
a predetermined driving pulse is supplied to a heater 102, the ink on a heater 102 boils 
and air bubbles are formed, and ink will be extruded by the cubical expansion of these 
air bubbles from a delivery 108, and it will be breathed out. Therefore, by controlling the 
magnitude of control, for example, power, for the driving pulse added to a heater 102, it 
is possible to adjust the magnitude of air bubbles and the volume of the ink breathed 
out from a delivery can be controlled free. 

[0039] Drawing 4 is the mimetic diagram of the ink jet head equipped with two or more 
nozzles which color a pixel. 

[0040] In drawing 4 , ink is shown the ink jet head which has structure as showed 7 to 
dr awing 3 , and 8a-8d. 

[0041] Like drawing 4 , the ink discharge quantity from each nozzle differs in many 
cases, and when a pixel is colored as it was, the color nonuniformity by the difference in 
the amount of ink will arise. Therefore, it amends in order to make regularity the 
amount of ink given to each coloring pixel. In this operation gestalt, it is amending by 
adjusting the number of ink dots (ink dot density) given to each coloring pixel. 
[0042] In drawing 4 , the nozzle with much discharge quantity lessens the number of 
ink dots given in a pixel like Nozzles 8b and 8d, and the nozzle with little discharge 
quantity makes [ many ] the number of ink dots given in a pixel like Nozzles 8a and 8c. 
[0043] Thus, an ink jet head is controlled and a pixel is colored so that the number of ink 
dots given to each pixel may be amended. 

[0044] Drawing 5 is process drawing showing the manufacture approach of a light filter. 
The black matrix 2 as the protection-fromlight section is formed on the substrate 1 of 



light transmission nature as a light filter forming face (process (a)). 
[0045] As a substrate 1, although glass is generally used, if transparency as a light filter 
is not spoiled but it has a need property according to the application of light filters, such 
as a mechanical strength, resin, such as plastics, is also usable. 

[0046] moreover, the black matrix 2 - a substrate top - the forming-membranes 
methods, such as a spatter or vacuum deposition, - metal membranes, such as 
chromium, - forming - FOTORISO - patterning of the opening etc. is carried out by 
law, and it forms, as the black matrix 2 in addition, photosensitive black resin - after 
[ spreading ] FOTORISO - what carried out patterning by law and was formed, the 
thing formed by print processes are usable. 

[0047] Next, an ink absorbing layer 3 is formed on a substrate (process (b)). 
[0048] The positive type which shows ink receptiveness under a certain condition 
although it does not have ink receptiveness in itself, or in itself, although an ink 
absorbing layer 3 has ink receptiveness, it applies to a light filter forming face the resin 
constituent which has the property which has the property of one of the negative molds 
which loses ink receptiveness under a certain conditions, and is hardened under a 
certain conditions, and prebakes and forms it if needed. The bottoms of a condition with 
the above are for example, an optical exposure or an optical exposure, a heat exposure, 
etc. The methods of application, such as a spin coat, a roll coat, a bar coat, a spray coat, 
and a DIP coat, can be used for spreading of the above-mentioned resin constituent. 
[0049] In this operation gestalt, it is desirable to use the photopolymer constituent of 
the negative mold with which it will harden by optical exposure and the part will not 
absorb ink. 

[0050] Moreover, the thickness of an ink absorbing layer 3 is about 0.3-3.0 micrometers 
in the case where the light filter of this operation gestalt is use.d for a liquid crystal 
device. 

[0051] Pattern exposure of the ink absorbing layer 3 is carried out using a photo mask 4, 
and the ** ink section 5 which hardened the part and lost ink receptiveness is formed 
(process (c)). 

[0052] The photo mask 4 shown in drawing in this case is the case where an ink 
absorbing layer 3 is formed using the photopolymer constituent of a negative mold. 
What is necessary is to carry out the mask of the ** ink section, and just to carry out 
pattern exposure using the photo mask which exposes the part corresponding to 
opening of the black matrix 2 of reverse in the photo mask 4 which exposes the part 
corresponding to the black matrix 2 shown in drawing, when forming using the 
photopolymer constituent of a positive type as an ink absorbing layer 3. 



[0053] As shown in drawing, the ** ink section 5 is formed in the location which laps 
with the black matrix 2. As for the width of face of the ** ink section 5, it is desirable to 
form so that it may become narrower than the width of face of a black matrix, and it is 
about 1.0-30.0 micrometers in the case where it uses for a liquid crystal device. The 
below-mentioned coloring sections 9a~9c are extended and formed even in the location 
which laps with the black matrix 2 by this, and a white omission is prevented. 
[0054] From the ink jet head 7 to which amendment data were set according to the 
process which amends the above-mentioned discharge quantity beforehand, the ink 8 of 
each color of R, G, and B is given to the position of the unexposed section 6 of an ink 
absorbing layer 3 (a process (d), process (e)). 

[0055] Each unexposed section is having the perimeter surrounded by the ** ink layer 5. 
[0056] The bubble jet type which used the electric thermal-conversion object as an 
energy generation component as an ink jet method in this invention, or the piezo jet 
type using a piezoelectric device is usable, and coloring area and a coloring pattern can 
be set as arbitration. 

[0057] Moreover, in this operation gestalt, it is possible to use a color system and a 
pigment system as ink for coloring. Moreover, it is ink solidified in ordinary 
temperature less than [ not only the thing of a liquid but a room temperature, or it ], 
and by the thing to soften at a room temperature, the thing which is a liquid, or the 
above-mentioned ink jet method, since it is common to carry out temperature control as 
a temperature control is performed for ink itself within the limits of 30 degrees C or 
more 70 degrees C or less and it is in the stability regurgitation range about the 
viscosity of ink, that to which ink makes the shape of liquid is suitably used at the time 
of activity record signal grant. 

[0058] It heat-treats by furthermore drying ink if needed, and the ink absorbing layer 3 
whole is stiffened thoroughly, ink is fixed, and the coloring sections 9a-9c of each color 
are formed. Thereby, a light filter 10 is formed. A protective layer 11 is formed on a light 
filter 10 if needed after this (process (f». 

[0059] As a protective layer 11, the inorganic film formed of a photo-curing mold, a 
heat- curing mold or light, the resin film of a heat concomitant use mold, vacuum 
evaporationo, a spatter, etc. can be used, and it has the transparency as a light filter, 
and it can be used if a subsequent ITO formation process, an orientation film formation 
process, etc. can be borne. 

[0060] Drawing 6 thru/or drawing 8 are the sectional views showing the basic 
configuration of the color liquid crystal display 30 incorporating the above-mentioned 
light filter. 



[0061] Generally a color liquid crystal display sets the light filter substrate 1 and the 
opposite substrate 21, is full, and is formed by enclosing the liquid crystal compound 18. 
Inside one substrate 21 of a liquid crystal display, TFT (Thin Film Transistor) 
(un illustrating) and the transparent pixel electrode 20 are formed in the shape of a 
matrix. Moreover, inside another substrate 1, a light filter 54 is installed so that the 
color material of RGB may arrange in the location which counters a pixel electrode, and 
the transparent counterelectrode (common electrode) 16 is formed on it at the whole 
surface. Although the black matrix 2 is usually formed in the light filter substrate 1 side 
(refer to drawing 6 ), it is formed in the TFT substrate side which counters in a BM 
(black matrix) on-array type liquid crystal panel (refer to drawing 7 ). Furthermore, the 
orientation film 19 is formed in the field of both substrates, and a liquid crystal 
molecule can be made to arrange in the fixed direction by carrying out rubbing 
processing of this. Moreover, polarizing plates 11 and 22 have pasted the outside of each 
glass substrate, and the gap (about 2-5 micrometers) of these glass substrates is filled 
up with the liquid crystal compound 18. Moreover, generally as a back light, the 
combination of a fluorescent lamp (un-illustrating) and a scattered plate 
(un-illustrating) is used, and it displays by operating a liquid crystal compound as an 
optical shutter to which the permeability of back light light is changed. 
[0062] Moreover, the coloring section is formed on the pixel electrode 20, and you may 
make it make it function as a light filter, as shown in drawing 8 . That is, the coloring 
section which constitutes a light filter is not limited to being formed on a glass substrate. 
In addition, in the format shown in drawing 8 , an ink absorbing layer may be formed on 
a pixel electrode, and the resin ink which mixed color material the case where ink is 
given to this acceptance layer, and on the pixel electrode may be ******(ed). 
[0063] The example at the time of applying such a liquid crystal display to an 
information processor is explained with reference to drawing 9 thru/or drawing 11 . 
[0064] Drawing 9 is the block diagram showing the outline configuration at the time of 
applying the above-mentioned liquid crystal display to a word processor, a personal 
computer, facsimile apparatus, and the information processor that has a function as a 
reproducing unit. 

[0065] Among drawing, they are the control section which controls the whole equipment, 
and 1801 are equipped with CPUs and various I/O Ports, such as a microprocessor, and 
a control signal, a data signal, etc. are outputted to each part, or they are controlling by 
inputting the control signal and data signal from each part. 1802 is the display section 
and the image data read by various menus, document information, and the image 
reader 1807 is displayed on this display screen. 1803 is the transparent 



pressure-sensitive-type touch panel prepared on the display section 1802, and can 
perform the item input Sagitta label location input on the display section 1802 etc. by 
pressing the front face with a finger etc. 

[0066] It is FM (Frequency Modulation) sound- source section, and 1804 memorizes the 
music information created by the music editor etc. as digital data to the memory section 
1810 or external storage 1812, it is read from these memory etc. and performs FM 
modulation. The electrical signal from the FM sound section 1804 is changed into 
audible sound by the loudspeaker section 1805. The printer section 1806 is used as a 
printing terminal of a word processor, a personal computer, facsimile apparatus, and a 
reproducing unit. 

[0067] 1807 is the image reader section which reads manuscript data in photoelectricity 
and inputs them, is prepared into the conveyance path of a manuscript and performs 
read of the other various manuscripts of a facsimile manuscript or a copy manuscript. 
[0068] 1808 is the transceiver section of facsimile transmission of the manuscript data 
read in the image reader section 1807, and the facsimile (FAX) which receives and 
decodes the sent facsimile signal, and has an interface function with the exterior. 1809 
is the telephone section which has various telephone functions, such as a usual 
telephone function, a usual answering machine function, etc. 

[0069] 1810 is ROM which memorizes a system program, a manager program other 
application programs, etc. a character font, a dictionary, etc., the application program 
loaded from external storage 1812, document information, and the memory section 
which contains a Video RAM etc. further. 

[0070] 1811 is the keyboard section which inputs document information, various 
commands, etc. 

[0071] 1812 is the external storage which uses a floppy disk, a hard disk, etc. as a 
storage, and the application program of document information, music or speech 
information, and a user etc. is stored in this external storage 1812. 

[0072] Drawing 10 is typical general-view drawing of the information processor shown 
in dr awing 9 ■ 

[0073] Among drawing, 1901 are a flat-panel display using the above-mentioned liquid 
crystal display, and display various menus, graphic form information, document 
information, etc. On this display 1901, the front face of a touch panel 1803 can perform 
a coordinate input and an item assignment input by pressing with a finger etc. 1902 is a 
hand set currently used when equipment functions as telephone. It connects with the 
body through the code removable, and a keyboard 1903 can perform various document 
functions and various data inputs. Moreover, various function key 1904 grades are 



prepared in this keyboard 1903. 1905 is insertion opening of the floppy disk to external 
storage 1812. 

[0074] The manuscript which 1906 is the form installation section which lays the 
manuscript read in the image reader section 1807, and was read is discharged from the 
equipment back. Moreover, in facsimile reception etc., it is printed from an ink jet 
printer 1907. 

[0075] When functioning considering the above-mentioned information processor as a 
personal computer or a word processor, the various information inputted from the 
keyboard section 1811 is processed by the control section 1801 according to a 
predetermined program, and is outputted to the printer section 1806 as an image. 
[0076] When functioning as a receiver of facsimile apparatus, according to a 
predetermined program, reception of the facsimile information inputted from the FAX 
transceiver section 1808 through the communication line is carried out by the control 
section 1801, and it is outputted to the printer section 1806 as a receiving image. 
[0077] Moreover, when functioning as a reproducing unit, a manuscript is read and the 
read manuscript data are outputted to the printer section 1806 by the image reader 
section 1807 as a copy image through a control section 1801. In addition, when 
functioning as a receiver of facsimile apparatus, the manuscript data read by the image 
reader section 1807 are transmitted to a communication line through the FAX 
transceiver section 1808, after transmitting processing is carried out by the control 
section 1801 according to a predetermined program. 

[0078] In addition, it becomes possible [ the information processor mentioned above is 
good also as one apparatus which built the ink jet printer in the body, as shown in 
drawing 11 , and ] in this case to raise portable nature more. In this drawing, a 
corresponding sign is given to the part which has the same function as drawing 10 . 
[0079] Next, detailed explanation is given about the process which colors a pixel by the 
ink jet head. 

[0080] The ink jet head used in this operation gestalt is equipped with 1360 nozzles, and 
spacing of the adjoining nozzle is 70.5 micrometers (360dpi). 

[0081] The case where a light filter with a screen size of 12.1 inches (RGB stripe array 
in which 600 pixels long and 800 pixels wide were formed) is colored is explained using 
two or more nozzles of this ink jet head. 

[0082] Usually, since the pixel pitch of the same colors of a light filter differs from the 
nozzle pitch of an ink jet head, it is necessary to make it make a pixel pitch and a nozzle 
pitch in agreement. 

[0083] In this case, the approach of leaning and arranging a head is used. 



[0084] Drawing 12 is drawing having shown typically a part of coloring field of the light 
filter in this operation gestalt, and the condition of an ink jet head over it. 
[0085] Like drawing 12 , to the coloring field of a light filter, the ink jet heads 7a, 7b, 
and 7c were leaned aslant, and have been arranged, and it has set up so that ink may be 
made to breathe out every further 5 nozzles. Therefore, the number of nozzles usable to 
coloring is every 272 nozzle =1360 nozzle / 5 nozzle. 

[0086] At this time, the ink jet heads 7a, 7b, and 7c show ******** and the ink jet head 
which colors R, G, and B, and are arranged in the relative position which can color the 
pixel of each color. 

[0087] Moreover, when it may change suddenly and fluctuation of such regurgitation 
occurs in a certain nozzle, a concentration difference produces the pixel colored by the 
nozzle to other pixels, and the discharge quantity of each nozzle of an ink jet head 
serves as color nonuniformity, and will be observed. 

[0088] It is effective to use the approach which does not color one pixel at once, but is 
divided and colored multiple times so that generating of the color nonuniformity by such 
fluctuation may be avoided. 

[0089] When dividing and coloring it multiple times furthermore, it is effective in the 
direction colored using two or more nozzles reducing generating of color nonuniformity 
to the case where one pixel is colored with a single nozzle. 

[0090] In this operation gestalt, when the scan of multiple times colors one pixel using a 
single or two or more nozzles, this one' scan will be called "pass." 

[0091] However, when coloring using two or more nozzles, since the count of coloring is 
greatly related to the baton at the time of coloring, it needs to decide one pixel to be the 
optimal value in consideration of quality and productivity. 

[0092] In this operation gestalt, the number of pass (scan) of coloring was set as 5 times, 
and one pixel was made to color by the regurgitation from five different nozzles. 
[0093] in other words, this is coloring the pixel of - **, shifting a nozzle ******** this 
operation gestalt " setting - this - shifting - an amount - "-- suppose that it carries out 
[ nozzle ** ] and is called number." 

[0094] this -- "-- although it is also possible to nozzle ** carry out and to also always 
make number" regularity and to change that number for every scan, with this operation 
gestalt, each scan is set constant from the ease of that control, and it is set as the 
optimal value in consideration of quality on it. 

[0095] Drawing 13 is the mimetic diagram showing the condition of coloring of each 

pixel when coloring shifting a nozzle, and the image of the nozzle to be used. 

[0096] In the case of drawing 13 , the ink jet head is coloring the pixel with discharge 



and five pass every five nozzles, and carries out [ nozzle ** ] it, and a number is 5. 
[0097] In this operation gestalt, we decided to nozzle ** carry out as optimal value from 
which a quality top excellent article is acquired, and to set up a number with 20 (every 
five nozzles x 4). 

[0098] Drawing 14 is drawing showing typically the relation between the whole light 
filter and an ink jet head. 

[0099] When coloring a light filter with a screen size of 12.1 inches (RGB stripe array in 
which 600 pixels long and 800 pixels wide were formed), with the ink jet head used with 
this operation gestalt, it is physically impossible to color the whole coloring field at once, 
and the field which can be colored at once is about [ of the whole ] 1/3. 
[0100] For this reason, the whole is trichotomized like drawing 14 and it colors every [ 3 

tin. 

[0101] In this operation gestalt, when you divide the whole coloring field and you color, 
suppose that one of the divided field of the is called "a scan." 

[0102] Moreover, in this operation gestalt, although the whole is trichotomized and it is 
coloring every [ 3 / 1/], when the number of nozzles of an ink jet head, a nozzle 
consistency (spacing between contiguity nozzles), and the screen size that carries out 
[ nozzle ** ] and performs a number or coloring differ from this operation gestalt, it 
cannot be overemphasized that it is desirable to also set the number of partitions of a 
coloring field as the optimal value according to these conditions. 

[0103] Thus, color nonuniformity of the formed light filter and inspection of a defect are 
conducted. 

[0104] Drawing 15 is drawing showing the configuration of this test equipment. 
[0105] drawing 15 - setting - 10 - a light filter and 21 - for a substrate stage and 24, as 
for a CCD camera and 26, an objective lens and 25 are [ the light source and 22 / a fiber 
optic cable and 23 / an image processing system and 27 ] the personal computers for 
control. 

[0106] Making the substrate stage 23 scan using the equipment of d r awing 1 5 , the 
image captured with CCD camera 25 is processed, and color nonuniformity is inspected. 
[0107] Drawing 16 is the mimetic diagram showing the inspecting region in the light 
filter 10 at the time of inspecting color nonuniformity. 

[0108] In the direction of a nozzle train, measurement for several pixel minutes was 
performed in the direction of a drawing line of a light filter only by 1 pixel so that 
drawing 16 might show. 

[0109] When an ink jet method colors a light filter like this operation gestalt, it is 
known that there is an inclination which color nonuniformity generates in the direction 



of a list of the nozzle of a head, 

[0110] The inside of a coloring field is divided like this operation gestalt, and when two 
or more pass (scan) colors shifting a nozzle, specifically, the color nonuniformity of the 
shape of a muscle of a number-of-passes book (it is five when for example, five pass 
colors) occurs in a scan in many cases. 

[0111] Thus, when an inclination is in color nonuniformity, even if it does not measure 
all the fields of a light filter, it is fully possible to detect color nonuniformity by 
measurement of only some fields, and it can shorten the measuring time. 
[0112] Thus, as a result of inspecting a light filter, the color nonuniformity of the pixel 
numbers Nl, N2, N3, and N4, N5 and the shape of a muscle periodic into the parts of 
N10, --, N15 (N1-N15 are the integer of arbitration) should be detected. Drawing 17 is 
drawing having shown typically the location of the defect pixel at this time, and the 
condition of an ink jet head, and a pixel number is relation as shown by a diagram. 
[0113] When recognized as the color nonuniformity in this operation gestalt by 
appearance, we decided that the case where the concentration of each pixel has a 
concentration difference more than a certain rate to the concentration of an average of 
the whole coloring field is shown, of course. Since it changes with chromaticity 
specification, concentration specification, etc., when the correlation of the color 
nonuniformity by viewing and a concentration difference is searched for and there is a 
concentration difference what [ **] more than% to the concentration of an average of the 
whole coloring field based on this relation, as for the rate at this time, it is desirable 
whether it treats as color nonuniformity and that it decides. 

[0114] Next, the nozzle which is coloring that pixel based on the nozzle information on 
the ink jet head determined as this defective pixel number before coloring is specified. 
[0115] Drawing 18 is drawing showing the flow of the processing when specifying a 
defect nozzle. 

[0116] When the pass of multiple times colors shifting a nozzle like this operation 
gestalt, the color nonuniformity of the shape of a part for a number of passes and a 
muscle appears in fixed spacing (one scan) in many cases. 

[0117] Then, first, when trichotomizing a screen and coloring, it has generated to what 
scan eye of the 3 scans, or judges by the following conditional expression (1*1) and (1-2). 
[0118] case where it is coloring with three scans like this operation gestalt The 1st pixel 
< - Defect pixel number < - Number of activity nozzles - (nozzle ** carrying out 
several/nozzle spacing) (x (number of passes -l)) Formula (l-l) 
It exists in ************ and 1 scan eye. 
[0119] 



The number of activity nozzles - (nozzle ** carrying out several/nozzle spacing) (x 
(number of passes -l)) 

< -■ Defect pixel number < - Number of activity nozzles x2- (nozzle ** carrying out 
several/nozzle spacing) (x (number of passes -l)) Formula (1-2) 
It exists in ************ and 2 scan eye. 
[0120] If it is except it, it exists in 3 scan eye. 

[0121] When nonuniformity exists in two or more scans, suppose that the pixel 
information on 2 scan eye is used as a representative. 

[0122] Next, the number of the defect nozzles in 1 scan is judged by the formula (2). 
[0123] 

The number of defect nozzles = the number of defect pixels / number of passes in 1 scan 
Formula (2) 

In this operation gestalt, five defect pixels of N6 to N10 existed in 2 scan eye. 

[0124] this time •■ N10-N9=N9-N8 - it carries out [ =N8-N7=N7-N6= nozzle ** ], and 

the relation of several/number of passes is realized. 

[0125] Thus, it is possible to ask for a poor regurgitation nozzle by the following 

formulas (3) based on the information on the detected defect pixel. 

[0126] 

NG nozzle number = (number of NG pixel- activity nozzles x (scanning number -l) -l) x 
nozzle spacing + head nozzle number Formula (3) 
Each parameter explains to below. 
[0127] 

NG nozzle number- Poor regurgitation nozzle number 

NG pixel: number [ of a defective pixel number ] of maximum activity nozzles^ -- 
number scan number of nozzles^ used for coloring - when dividing a light filter and 
coloring, or it is breathing out the nozzle every [ which shows what scan eye it is ] 
number nozzle spacing^what nozzle - the head nozzle number in a head nozzle 
number : activity nozzle 

When two or more poor regurgitation nozzles exist, NG pixel is changed into the 
number small next in the above-mentioned formula, and detection of a nozzle is 
repeated. 

[0128] Next, the defect nozzle specified by the formula (3) is processed. 

[0129] The detected defect nozzle is treated as the non-regurgitation, and it will color, 

without using this nozzle. 

[0130] According to the discharge quantity of each nozzle, the number of ink dots is 
readjusted so that a pixel may be colored based on the discharge quantity of each nozzle 



measured in early stages with four nozzles other than the nozzle which was coloring the 
pixel number by which the defect was detected (color with five different nozzles and fold 
per pixel hi this operation gestalt). 

[0131] Thus, using the ink jet head which adjusted again, it colored and the light filter 
was manufactured. 

[0132] Thus, when the manufactured light filter was measured with the test equipment 
of drawing 15 , the light filter without color nonuniformity which poses a problem has 
been manufactured. 

[0133] In this operation gestalt, although the technique to which the number of dots of 
the ink dot given in a pixel as the amendment approach of discharge quantity is 
changed according to the discharge quantity of each nozzle was used, the approach of 
changing the amount of ink itself which carries out the regurgitation from a nozzle by 
the approach of changing a driving pulse for every nozzle according to the discharge 
quantity of each nozzle etc. can be used. 

[0134] Moreover, in inspection of a light filter, although the equipment using an area 
sensor was used, if it is equipment which has the engine performance equivalent as 
ability to detect of color nonuniformity, even if it will use it, it is satisfactory. 
[0135] Hereafter, a concrete example is explained. 

[0136] (The 1st example) The process which measures the discharge quantity of each 
nozzle of an ink jet head is explained first. 

[0137] A line pattern is formed using all the nozzles used for coloring on the substrate of 
light transmission nature. 

[0138] The permeability of this line pattern is measured using the equipment shown in 
drawing 19 . 

[0139] In drawing 19 , the personal computer which performs actuation which 31 
converts control and permeability into an image processing system, and converts 32 into 
discharge quantity, and 33 are the light transmission nature substrates with which a 
line sensor camera and 34 formed the substrate stage, and 35 formed the line pattern. 
[0140] The substrate stage 34 is made to scan, an image is captured to the line sensor 
camera 33, and discharge quantity is computed from permeability with a personal 
computer 32. 

[0141] The number of ink dots is adjusted so that the amount of the ink given to each 
pixel at the time of coloring may become homogeneity based on the discharge quantity 
of each of this nozzle. 

[0142] At this time, the nozzle information on this ink jet head is determined as 
coincidence as follows. 



[0143] The ink jet head currently used by this example is equipped with 1360 nozzles, 
and spacing of the adjoining nozzle is 70.5 micrometers (360dpi). 

[0144] In order to make in agreement the pixel pitch of the same colors, and the pitch of 
a nozzle, the head was leaned, and it has set up so that it may be used every five nozzles, 
as shown in drawing 12 . That is, the number of nozzles used for coloring is 272 nozzles. 
Every =1360 nozzle / 5 nozzle and a head nozzle are 1. 

[0145] When coloring the light filter (RGB stripe array in which 600 pixels long and 800 
pixels wide were formed) of 12.1 inch size, with this ink jet head, it is impossible to color 
the whole coloring field at once, the whole is trichotomized like drawing 14 , and it 
colors every [3/1/] (it colors with three scans). 

[0146] Furthermore, by this example, based on the result of having computed 
experimentally conditions which attain the condition that there is no color 
nonuniformity, five pass (scan) colors the field for one scan, and the regurgitation from 
five different nozzles colored each pixel. 

[0147] Moreover, it carried out [ nozzle ** ], and it shifted from the result of an 
experiment similarly about the number, and the number was set to 20 (every five 
nozzles x 4). 

[0148] Next, a light filter is actually formed as mentioned above with amendment and 
the ink jet head which determined nozzle information. 

[0149] First, on the glass substrate in which the black matrix of the 12.1 inch size SVGA 
type which consists of chromium (Cr) which has predetermined opening was formed It 
has the water-color- ink absorptivity which consists of N-methylol acrylamide, a methyl 
methacrylate, the 3 yuan copolymer 10 weight section of hydroxyethyl methacrylate, 
and the triphenylsulfonium truffe RATO 0.4 weight section. The constituent ingredient 
in which the ink absorptivity of an optical exposure part falls to by an optical exposure 
or an optical exposure, and heat treatment, and water repellence is shown to ink was 
applied so that it might become 1.0 micrometers of thickness on a spin coat, prebaking 
for [ 60 degrees-C ] 10 minutes was performed, and the resin constituent layer was 
formed. 

[0150] Subsequently, it exposed with the high-pressure mercury-vapor lamp through 
the photo mask of a pattern configuration thinner than a black matrix. The ink 
hydrofuge section which heats 110 degrees C for 90 seconds with a hot plate, and serves 
as a coloring field and a color mixture prevention field was formed after exposure 
termination, 

[0151] Next, the ink which becomes the pixel section which is the above-mentioned 
coloring field from three colors of R, G, and B by the ink jet head which amended 



discharge quantity beforehand was given, and the coloring section was formed. 
[0152] Ink desiccation was performed for the substrate which colored by the 
above-mentioned approach for 10 minutes at 90 degrees C, the resin constituent layer 
was thoroughly stiffened by heat-treatment for [ 230 more degrees-C ] 30 minutes, and 
the light filter was created. 

[0153] Thus, color nonuniformity of the field part of drawing 16 was inspected using the 
test equipment which showed the formed light filter to drawing 15 . 
[0154] Muscle-like color nonuniformity was detected by the pixel of 15 of the pixel 
numbers 20, 24, 28, 32, 36, 292, 296, 300, 304, 308, 564, 568, 572, 576, and 580 as a 
result of inspection. 

[0155] Let the nozzle number of a head, and the number of a pixel be the numbers at the 
time of setting to drawing 20 in this example. Next, a poor regurgitation nozzle is 
specified. 

[0156] First, it judges in which scan of the 3 scans a defect pixel is contained by the 
above-mentioned conditional expression (l-l) and (1-2). 

[0157] As for the pixel numbers 20, 24, 28, 32, and 36, 1 scan eye and the pixel numbers 
292, 296, 300, 304, and 308 checked [ 2 scan eye and the pixel numbers 564 568, 572, 
576, and 580 ] existing in 3 scan eye as a result of decision. 

[0158] Next, it asks for the number of defect nozzles by the above-mentioned formula (2). 
[0159] 

The number of defect nozzles = the number of defect pixels / number-of passes [ in 1 
scan ] = 5 / 5= A poor regurgitation nozzle is specified by 1, next the above-mentioned 
formula (3). 
[0160] 

NG nozzle number = (number of NG pixel-activity nozzles x (scanning number l) -l) x 
nozzle spacing + head nozzle number 

= 308-272x(2-l)- 1x5+1 It depended =176 and has detected that the regurgitation [ a No. 
176 nozzle ] was poor. 

[0161] We decided to treat this No. 176 nozzle as a non-regurgitation nozzle. 
[0162] Therefore, as a No. 176 nozzle is not used, the amount of ink which is made to 
increase the number of ink dots which carries out the regurgitation of the coloring of the 
pixel which was being colored with the No. 176 nozzle from other four nozzles, and is 
given in a pixel is adjusted. 

[0163] At this time, adjustment of the number of ink dots is performed based on the 
discharge quantity of these [ which were measured in early stages ] four nozzles. 
[0164] Thus, when it colored using the ink jet head which amended again and color 



nonuniformity was inspected with the test equipment of drawing 15 , the light filter 
without color nonuniformity which poses a problem has been created. 
[0165] In addition, this invention is the range which does not deviate from the main 
point, and can be applied to what corrected or transformed the above-mentioned 
operation gestalt. 

[0166] For example, although the panel which prepared the light filter in the TFT array 
side in recent years also exists, the light filter which this description defines is the 
colored body colored by color material, and both include it irrespective of whether it is in 
a TFT array side. 

[0167] Although especially this invention explained the printing equipment of the 
method which it has [ method ] means (for example, an electric thermal-conversion 
object, a laser beam, etc.) to generate heat energy as energy used in order to make the 
ink regurgitation perform, and makes the change of state of ink occur with said heat 
energy also in an ink jet recording method, according to this method, it can attain the 
densification of record, and highly minute-ization. 

[0168] About the typical configuration and typical* principle, what is performed using 
the fundamental principle currently indicated by the U.S. Pat. No. 4723129 description 
and the 4740796 description, for example is desirable. Although this method is 
applicable to both the so-called mold on demand and a continuous system On the 
electric thermal-conversion object which is especially arranged corresponding to the 
sheet and liquid route where the liquid (ink) is held in the case of the mold on demand 
By impressing at least one driving signal which gives the rapid temperature rise which 
supports recording information and exceeds film boiling Since make an electric 
thermal-conversion object generate heat energy, the heat operating surface of a 
recording head is made to produce film boiling and the air bubbles in the liquid (ink) 
corresponding to this driving signal can be formed by 1 to 1 as a result, it is effective. A 
liquid (ink) is made to breathe out through opening for regurgitation by growth of these 
air bubbles, and contraction, and at least one drop is formed. If a pulse configuration is 
carried out, since growth contraction of air bubbles will be appropriately performed 
instancy in this driving signal, the regurgitation of a liquid (ink) excellent in especially 
responsibility can be attained, and it is more desirable. 

[0169] As a driving signal of this pulse configuration, what is indicated by the U.S. Pat. 
No. 4463359 description and the 4345262 description is suitable. In addition, if the 
conditions indicated by the U.S. Pat. No. 4313124 description of invention about the 
rate of a temperature rise of the above-mentioned heat operating surface are adopted, 
further excellent record can be performed. 



[0170] The configuration using the U.S. Pat. No. 4558333 description and U.S. Pat. No. 
4459600 description which indicate the configuration arranged to the field to which a 
delivery which is indicated by each above-mentioned description, a liquid route, and the 
heat operating surface other than the combination configuration (a straight-line-like 
liquid flow channel or right-angle liquid flow channel) of an electric thermal-conversion 
object are crooked as a configuration of a recording head is also included in this 
invention. In addition, it is good also as a configuration based on JP,59 138461,A which 
indicates the configuration whose opening which absorbs the pressure wave of 
JP, 59- 123670, A which indicates the configuration which uses a common slot as the 
discharge part of an electric thermal-conversion object to two or more electric 
thermal-conversion objects, or heat energy is made to correspond to a discharge part. 
[0171] Furthermore, any of the configuration which fills the die length with the 
combination of two or more recording heads which are indicated by the description 
mentioned above as a recording head of the full line type which has the die length 
corresponding to the width of face of the maximum record medium which can record a 
recording device, and the configuration as one recording head formed in one are 
sufficient. 

[0172] In addition, the recording head of the exchangeable chip type with which the 
electric connection with the body of equipment and supply of the ink from the body of 
equipment are attained, or the recording head of the cartridge type with which the ink 
tank was formed in the recording head itself in one may be used by the body of 
equipment being equipped. 

[0173] Moreover, since effectiveness of this invention is further made to stability, it is 
desirable to add the recovery means against a recording head established as a 
configuration of the recording device of this invention, a preliminary auxiliary means, 
etc. If these are mentioned concretely, it is effective in order to perform record stabilized 
by performing the preheating means by the capping means, the cleaning means, the 
application of pressure or the attraction means, the electric thermal-conversion object, 
the heating elements different from this, or such combination over a recording head, 
and reserve regurgitation mode in which the regurgitation different from record is 
performed. 

[0174] In this invention example explained above, although ink is explained as a liquid, 
even if it is ink solidified less than [ a room temperature or it ], what is softened or 
liquefied at a room temperature may be used, and ink should just make the shape of 
liquid at the time of activity record signal grant. 

[0175] In addition, in order to prevent positively by making the temperature up by heat 



energy use it positively as energy of the change of state from a solid condition to the 
liquid condition of ink, or in order to prevent evaporation of ink, the ink which solidifies 
in the state of neglect and is liquefied with heating may be used. Anyway, ink liquefies 
by grant according to the record signal of heat energy, and this invention can be applied 
also when using the ink of the property which will not be liquefied without grant of heat 
energy, such as that by which liquefied ink is breathed out, and a thing which it already 
begins to solidify when reaching a record medium. In such a case, ink is good for a 
porosity sheet crevice or a breakthrough which is indicated by JP, 54-56847, A or 
JP,60-71260,A also as liquefied or a gestalt which counters to an electric 
thermal-conversion object in the condition of having been held as a solid. In this 
invention, the most effective thing performs the film-boiling method mentioned above to 
each ink mentioned above. 
[0176] 

[Effect of the Invention] It becomes possible by performing re-amendment from a poor 
coloring pixel number according to this invention, without becoming possible to specify 
the poor regurgitation nozzle of an ink jet head, and using this defect nozzle by it, as 
explained above to manufacture by the high yield about the fight filter which is not color 
nonuniformity, without reducing the operating ratio of equipment. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the schematic diagram showing the configuration of 1 operation gestalt 
of the manufacturing installation of a light filter. 

[Drawing 21 It is drawing showing the configuration of the control section which 
controls actuation of the manufacturing installation of a light filter. 
[Drawing 31 It is drawing showing the structure of the ink jet head used for the 
manufacturing installation of a light filter. 

[Drawing 41 It is the mimetic diagram of the ink jet head used for coloring of a fight 
filter. 

[Drawing 5l It is drawing showing an example of the production process of a light filter. 
[Drawing 61 It is the sectional view showing an example of the basic configuration of the 
color liquid crystal display incorporating the light filter of 1 operation gestalt. 
fDrawing 71 It is the sectional view showing other examples of the basic configuration of 
the color liquid crystal display incorporating the light filter of 1 operation gestalt. 
[Drawing 81 It is the sectional view showing the example of further others of the basic 
configuration of the color liquid crystal display incorporating the light filter of 1 
operation gestalt. 

[Drawing 91 It is drawing having shown the information processor with which a liquid 
crystal display is used. 

fDrawing 101 It is drawing having shown the information processor with which a liquid 
crystal display is used. 

fDrawing 111 It is drawing having shown the information processor with which a liquid 
crystal display is used. 

fDrawing 12l It is the mimetic diagram showing the relation between the coloring pixel 
of a light filter, and the nozzle of an ink jet head. 

fDrawing 131 It is [ nozzle ** ] drawing having shown typically the condition of the 



coloring come out by carrying out. 

[Drawing 141 It is the mimetic diagram showing the coloring field at the time of coloring 
of a light filter. 

fDrawing 151 It is the mimetic diagram of test equipment which inspects the color 
nonuniformity of a light filter. 

FDrawing 16l It is drawing showing the outline of the inspecting region at the time of 
inspecting using the test equipment shown in drawing 15 . 

[Drawing 17l It is the mimetic diagram showing an example of the relation between the 
pixel number of a light filter, and the nozzle number of an ink jet head. 
fDrawing 181 It is drawing showing the flow of processing until it specifies a defect 
nozzle and colors again. 

fDrawing 191 It is the mimetic diagram of the measuring device which measures the 
discharge quantity of an ink jet head. 

fDrawing 20l It is the mimetic diagram showing the relation between the pixel number 
of a light filter, and the nozzle number of an ink jet head. 
[Description of Notations] 

1 Substrate « 

2 Black Matrix 

3 Ink Absorbing Layer 

4 Photo Mask 

5 ** Ink Section 

6 Unexposed Section 

7 Ink Jet Head 

7a R coloring ink jet head 
7b G coloring ink jet head 
7c B coloring ink jet head 
8, 8a-8d Ink 

9a-9d Ink coloring section 

10 Light Filter 

11 Protective Layer 

21 Light Source 

22 Fiber Optic Cable 

23 Substrate Stage 

24 Objective Lens 

25 CCD Camera 

26 Image Processing System 



27 Personal Computer for Control 

30 Inspecting Region 

31 Image Processing System 

32 Control and Discharge Quantity Calculation Personal Computer 

33 Line Sensor Camera 

34 Substrate Stage 

35 Substrate Drawn [ Line Pattern ] 



[Translation done.] 
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[0068] 1 8 0 8 / y -^SB 1 8 0 7T-K 

7r?^5!;fli*ftS«uta*t57 7?i'§y (f 
ax) (om^mMX'h'o s ^nt(D^^^y^-^mm 

1 8 0 9 tiii^coS|g^|g^e^#^BSaffi 
[0 0 6 9] 18 10li-^7A7o^7A^-^ 

ttffilt&Sl 8 1 2A>5>n- K^tlfcT/y^- V 
/•^•y 

[00 70] 1811 ttJtffi«^i3^X K«*fcA 
[0071] 1812tt7Dy f— x * * ^/n— Kx 

ttggl 8 1 2fctt:fc»ttf*****5^tt : ff*flMlL 
i-f©77y^r->3y7n/7if»*^. 
[00 72] 12101*0 9 fc*-f tt«#Q«Se1!©«5Stt 

[00 7 3] El^> 1901 «:_hlB©SK*£*i*1t&*lJ 

wMtimRTfx&tim&*&*-rz>. :©f^7w 

19 0 1 ±T*fA* yf/^/H 8 0 3 ©*ffifif§^T*W 

-e#s 0 i-9 o 2ttmm i m&mt Ltiitsttic 

fc, *K- Kl 90 3 fctt$-«*fcfB=*— 19 0 4 

feft-CV^ 5. 1 9 0 5 fi^-gBIBti^S 1 8 1 2 

[0074] 1906 fiwV-^y-:?"gB 1807 -CK 

f4*«a«J:9#m$ix5o Sfc77^->;!iS«fi: 
*5V>Ttt* ■^^•^5' FXy y? 1 90 7J:!)7yy 

[0075] ±ia««*a3ffi»ii*/<-y-J-/i'3vtra- 

Si 1 8 1 1 *»&A#$Hfc#«ttr*#fM»tt 1 8 0 1 ic 
8 0 6 (CHtfgii: UTttl73$H5 0 

[00 7 6] 77^">? y^»©g{g«ii uT«stg-r5. 

fflffilElit££;fi-LTFAXjg§:«m 8 0 8A»bA 
73Lfc7r^V5 1/ ffimfrffl'&U 1 8 0 1 lz£ QfJifcCD 
7n^7A|;^otS(IM^^ ^y >-^§P 1 8 0 6 
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[0 0 7 7] 4fc, I^gf t ITWtSi^^ -C* 
-v?y— ygBl 8 0 7(cJ;o-CJ®SSSrSSfi!?> 
fcflC«?*-*j&S|M»»l 8 0 1 fc^LTXy X*gB 1 8 
0 6lC«^iIi&£ L-Cm7j£*u£„ **J, 77^^?y 

8 0 7^«to-C^He>Hfc^7 f -^tt, fMtfttl 8 0 

F AXiSS'ffSB 1 8 0 8 LTilff IM-J^ff £*i< 

[0078] 4*j» ±x6 L^ttffAusesaia 1 1 1-^ 

-tHbK^^9 9 J»v h^y ^Sr*fWcrt«EUfc— » 

5widS"srl6t*5. RBfcisi^T, ElotlD— «ft|g 

[0 0 7 9] b^y ± DHSf * 

[00 8 0] JfcHife^ti^io^-Cttffl-fS^ X* i?i -y 
h^j/Ktt, 1 3 6 0*cD7 X/w5ritx.T*jy . Pgrt" 
20 5 / X/KDRgPfiifi 7 0. 5^m (3 60dpi) Tfc 
5, 

[0 0 8 1] ~ £D-f X^ v=ji y b^y b'<Dfe%C<D / X/U 
Srffll/^T, pjffif-^Xl 2. 1 -f X^- («£6 0 Opf*. 
1118 0 OiSmSr^UitRGB^ by-iv^HM) ©*7 

[0 0 8 2] — 7^/i^cS>Ir)— felD±<D®|^t'' 

•y^t, -f^yi!/ K«5/X;vfj'fttfti5:o 

30 [0 0 8 3] Z.<DW&l^y b'*mVX&W.T 
[0 0 8 4] HI 2«*IQS»llBfc*Slt«*7 — 

[0 0 8 5] Eli 2©J;5(-*7— y << /v?<r>%&mi$. 

raW^^xyKyh^a, 7 b, 7 c ££l#> 

/W^Cfi, 2 7 2/ X/W= 1 3 6 0/ X/P/ 5 / X/W*5# 
40 t?fc.5 0 

[0 0 8 6 ] iOBf, -4 *S>? -J>zc y b^ y K 7 a , 7 
[0 0 8 7] 4fc, ^/^i?iy K-yKC^/X/VO 

so [0 0 8 8 ] Z<DX ?t£&WsK£Z&J» : 7<Dft4E.&mm 
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[0 0 8 9] Zh\z.fflm\z.9rVxm&tZW&. -o 

[0 0 9 0] *HJfi^lit-*5V^-C, ^-fcSWi^gC© 

[0 0 9 1 ] LA»L**s?>» — o©H3HSrfl|«yX/wSr 

[0 0 9 2] *?Hl0*ttK*SV*-CH:. #6©/^ 

!B:S:5|hH::K5£U — ocoiii*^5ocDS^2)/X 

[0 0 9 3] rixfi, ■ffv^rnxLHtf-ocDH^Sr/X^ 
Sri* b L # £ £. L T v > S r t \z tt Y) % *HJfeJKffi K 

[0 0 9 4] Z.(D IVX/H"&Uftj tt*Ki-je»C-t-5 

s. 

[0 0 9 5] Ell 3 ft, /X/wSr-fb L £r*T 

-^Sr^-t-«^;l2l-efe5o 

[0 0 9 6] Ell 3<Dig&. -O-W^v h~~-y Ktt5 
/ X/KfctlcqJbtBU 5|Hl0^^t?B^S:*feb-C4o 

[0 0 9 7] *HJS^I8^4B^TIi, fiK±Ai&*s»e> 
H-SASftfitt L-C/X/H I ? J Lm : £r2 0 (5/X/wfc 

[0 0 9 8] Ell 4f**7 — /W^^t. 

[0 0 9 9] *H«l^ffiX*ffiffl-t-5-Y V* S?* jx h-^y 
K-CPiffif-'YXl 2. (SJ6 0 0pf^ v t8 0 

OIS^^^LfcRGB^ hy-rXia^iJ) <T>f}=7 — 7 4 

\-z±w-<d 3 1 mmxtb 

[0 10 0] z\<Dtz.lb. Ell 4<D£y \z-£ifc& 3 
U 3^<0 1-fo#&SrtTft5rt^bT^-5<, 
[0101] *HlS^®fC*J^T, #feflS«^*S:^W 

■r>-j , i t-f- 5 „ 

[0 10 2] Sfc, *KEKJ»«fc*Sl^-Ctt, £#£3:$> 
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fdbT3^Wl-fo^UTV5^, h'N 
yKO/XAt, /X/KHt (Pffi/X/wfflwffiHS) , 
/X^f&Uft, fc5W*#&£rtT& 5®B^-fX#* 

[0 10 3] r.(D<t 5CUTM3^fc*7-7^/^ 
[ 0 1 0 4 ] El 1 5 fir.0^36^a©1»^Sr^:-t-ElX-fc 

10 So 

[0 1 0 5] Ell 5JC*3V>T, 1 0»±#7 — 

2 1 f±3t«» 2 2 lift 7 r << /<*-— t/As 2 3 »±g«;* 

7— v\ 2 4{iM#3^^X > 25ttCCDA^7, 26 

[0 10 6] Ell S^aSSrfflV^X, S&*-r-v>2 3 
CCD*y 5 2 5-C#9i&A/£H4fc 

[0 10 7] Ell 6l±feA7Sr^i-5^0*7 — 7 4 
fls* l ort^Sffl^^^i-^EIT-*)5„ 

20 [0 1 0 8] Ell 6^t)ti*^±7l-:> 7J7 — 74>\<5> 

(Dffim^J 1 pj^^©^-C, / X/v^iJ^l^tc 

ttili^^C7T©«!l^SrtTft o fc„ 

[0109] *Hi£0flg« J: 5 v 5 ^ s/ h^lc 

Sfetf tfe a 7 i>m±-T r i feftT 

loiio] *mmBn<D£o\zm&mt$, 
rt&7>#iu /x/usr-re>uft*sb*»o/-«^ (*» 

[oiiu ze>£ o\z&j»7\zmm*hzm&^\±. 
U7—7 ^ a-* <D£mm%mfevte<xh—uv>ffi$.<o 

[0 1 12] r<Di 5i-bT7J7-7^/u^Sr^bfc 
MiffNh N2, N3, N4, N5-, Nl 
0. N15 (N 1 ~N 1 5 \3.&M<Z>!8tW0 <0&ft\Z 

o*ttt«r«S:«Jfc* LfcEI-Cfe 9 , priifS^fiElT-^-r 
[0 113] *mfi?l?ll8H*s»t5, 6A?tii*fc|-e 

^ftritLfc. rwit^fil^fi. © 
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16 



[oi i4] nk\cz<Dxmmmm^-t, *&huk&£l 

(omm LTV ^£ 7 X/u£#£1-3o 
[0 1 15] |g|l 8fi, ^k/X/PfciftJg-rS 

[0116] *mMj&n<o£ 5 i-y x/psr-r 

lHiltB < 7F&iB§ii#-§- < 
X/vKRS) x 1) ) 



[0117] *^t?*r. 



jo»SHT©*#5S (l-l) , (1-2) JcipJWWfi- 

[0118] *mMMM<D£?\z3**vyxm&$:n 



* (1-1) 
[0 119] 

/X/MISc- ( (/X^i"C,L»//X/HHJWI) x (y^ic-1) ) 
< < ttffl/XA«x2- ( (/X/W&L*//X/u 

2) 



5*: (i 

[0 12 2] WC, l^^VfiW^&yX/UCDifcSrit 

(2) izxvmm-t-Zo 

[0123] 



mm x (/<**- n ) 

[ 0 1 2 0 ] ^H«^T*fctH^ 3**-*>'BrtH:#£ 
[0 12 1] ^<D^dfVVlC*JV^TA7^#ft-r5# 

-a-ti. Rmtvx2^^^^s<Dmmmn^Fs^^^ii-k 

;f&/X/Mgc= l**^rttD^&iS?itt&c//^§c * (2) 
*Hlfe^ffifC*5V>Ttt, 2 ft N6^feN * [0 12 5] r <D X 0 \Z LT^m$tbfc^SBj^<^1f $8 

1 0©5o©*ABf*##&LTV\fc. £t>£t % otitic &y X/Hi»TOtHI* (3) ic J; <9 

[0 124] ;i(DP#, N 1 0-N9=N9-N8=N8 Jfc«>5 ^ t & *imX-hZ> 0 

-N7=N7-N6=/X/H"feb»/^««)BMS3P [0 12 6] 

NG7X/v#f= 

(NGHJfc-ttJByX/Mfcx 1) -l) x/X/HBHH-ite»ly 



X/w## 

[0 12 7] 

ng; x^#-§- : static ft y xa-#-§- 

: #9— 7 4*#*ftpiLxm&-rzm. 

7 X/HWRS : (5J y X/u*J t y XA-& ?tm UT V % 5 

ftSiy x/u#^- : &m y x/u-c©3fe«y X/v#-§- 
pta^syx/^2*jw±#^-f-5^a-, ±ibw»*ki 

feV ^TNGBi^ (Oh S l/^#4§-^ ir^fH Itl^, y 
X/w©^mSr«|«J3Si-„ 
[0 12 8] ^(CH-^ (3) lci!9!|#^Lfc^SyX 

[0129] ^ta$ttfc^ftyx^4r/Ffrtaifev'>t u 

[0 13 0] D5M^iB!l3£Lfc#yX/KDti:m*Srt>i: 
ic, ^S^tB$nfcSlfl#*Sr^feLT^fcyX/H^ 
^©4*cDy X;w (#0£fftfl2$»:::t3V>Ttt 1 iSmfcfc 9 
£ 5 #©£4 4 y X/v-C* & LX V #>) -cHi* 

#yX/w©4fcttiSKj£DT'f Ky h 



* (3) 

[0 13 1] Z<DXoKn^m^fr^otc4>^iy^ 
[0 13 2] 5{CLTMjttfc*7-7^/u^§r 

111 1 5 <Dm&mmxmfe isittzzmmtttzxo 46 

A 7 *5 * o < 4 1 ^ * 9 - y -f ^ * ^Kig-C # fc. 
[0 13 3] *HJS^fll^*5^-C{±, eta*o«iE*jsfe 
t L,xmmft\'ttJ5--fZ>4>-? Ky htf> Ky hfc£&y 

x/w©?ta*twi£:fcaefl:**5#jfesrfflt^!^» #y 
X/KoetmaiciS dt y X^ZklcmW};^* &mtz 
*5*jfefcJ:5 yX/wd»b4hm-*-5-f v^*g#£r^ft 

[0 13 4] *7-7^/w^(D^}-4oV^T, 3i 

tt4v% 

[0 13 5] J^T, **W43fe»«|fcot^-Clftlfl-*-a. 

[0 13 6] Jf, ^y^v'xyh^ 

v K<D#y X/KDetai4S:S!J3t-f 5Xe»cov^T»iM-t- 
5o 

[0 13 7] 3taiflttO*«±K*fe»-ttffli"5±yX 
so fr-km^X^ << >-/<■? — ^ZMlfci-Z)* 
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17 



18 



[0138] Z.<D94 — :/<D2ii®^£H 1 9 Ktf 

[01391 121 1 9 tCtJV % T, 3 1 liBtMiSi« 3 

/^ay, 3 3f49-Y >-irV-^*^ 9, 3 4ttIffi^T 

*><5. 

[0 14 0] StS^-x— ^3 4S:*S$-B:7')' V-irV'f- 

[0 14 1] r«#yX/K^iJti±lS^t, itc, jffenttc 

[0 14 2] z.<r>h%W%\?-?-<r>'OW^v h^y K 
<£> / X/HUMSSrfiilT© <£ 5 LT*3 < , 
[0143] *SlltW-Cfl[ffl LT^S-T V? y 

y Kf±> i36o *w / x^smhsl-csj •? , s^-rs / 

X/KDWRSfi 70. 5/im (3 60dpi) -e£>5<, 

[0144] m— &m±e>m$tvv?-k. /xaxdv? 

f-h fc-gc^itrSfcfe^y K*r«M\ HI 1 2 ic^-f X. 5 

♦fefcttflJ-f 5 y X/V&ft, 2 7 2 / X;V =13 6 0 
/ X/V/ 5 / X/wjj # , 5feffi / X/Wi 1 trfc -5 „ 
[0 14 5] :©-{y^^xyF'v7Kfl2. 1^ S 
WXO*7-7^;^ (8£6 0 OiSiil, #|8 0 Oili 

<9, Hi 4©«fc 5K:i:#S:3##]U 3^oifoffe 

[0 14 6] $btc*HJ£09-e»i, &A7tf>&vvfcfjg£r 

1 ***x#©fHijc«r5lHl<E>/'*:* (t£S) -C**fe-f5i 
5fcU #pj^$r5oO^/i?,/X/i'^P 5 oni:illt?»fe 

[0 14 7] /X/Vft, LfC(roV>Tt>IH#iC|| 

»OJ|**d»e>i"e>U»cSr2 0 (5/X^*J#x4) tL 
fc. 

[0148] iWc±K<£> J; 5 &IiIjE& y X/Hta 

[0 14 9] 4i\ j5fje©BB Syn.t, (c 

r) H45 12. 

v-ai^/l^ * y" y h <D 3 5c**-^ft: l o S»g|5 1 b 



b-CKffl. 0^mt^5J:7lCiflJU 60tl0^ 
[0150] #1/^, X^ -y^T h !/?^J;t)lBVv^ 
7c„ Jf3fcJ*T«U *y h^V-hTl 1 0*C9 OfMHMP 

[0 15 1] &fc±gE©*fe«#-Cfc5H*«fc*&* i ' 
t»eta*S:1*jEUfc'r>'^^*sx h~y Ki-J:y R, 
G, B©3&d>fe&3^>'y-£tt^U*fe^»&L 

fc 0 • 

[0 15 2] ±IEO*jfe-C#feSrtT*ofca«Sr, 9 0 
■Ctl O^W^^KflftSrfrVV 3 0t3 0ft 

[0 15 3] r©J:5^L-T^Lfc7>7-7^^ 
20 Sr. HI 5lc*uyttt3SaS«Srfflv^-C, HI 6©««<B5 
ft<D&2±y (Dfem&ffte o fc. 

[0 15 4] Bift2 0 > 2 4, 2 8, 

3 2, 3 6, 2 9 2, 2 9 6, 3 0 0, 3 0 4, 3 0 
8, 5 6 4, 5 6 8, 5 7 2, 5 7 6, 5 80©15O 

mm -?mvtv>& A7^m$iifc 0 

[0 15 5] ^UlSW-Ss^T, ~y K»/X/v-#-§-, 
*i J:^iii*©#-§-ttH 2 0 lcje«>fc»&©#-g-i:i-5. 

[0 15 6] S-f, ^&@i*#3;*^v<D5*><oir© 
30 **r>lc£*;ft3a»£lKfj*©*tt5S; (1-1) , (1 
-2) titUpM-f-S. 

[0157] ^J»fOife*, Pi^#^ 2 0, 2 4, 2 8, 
3 2, 3 6f4l^.^r-V^g, ®^#-§"2 9 2, 2 9 6, 
3 0 0, 3 04, 3 0 8li2^*fV@, Mf#f 5 6 
4, 5 6 8, 5 7 2, 5 7 6, 5 8 0 « 3 X *\ Vl tc 

[o i 5 8] WciiuificDS; (2) t;iJ;9;F&/X/MiSc£ 

[0 15 9] 

= 5/5 
= 1 

ftfc, Auj£tf>ft^5£ (3) Kit), Pttb^S/X/wco!^ 
[0 16 0] 



NG;X;vff= 
(NGB«-ftffl/X;w|:x (^^^^#-§—1) - 
X^#-5§- 

= (308-272X (2-1) -1) X5 + 1 



i) x/*/i<mm+!fcm/ 
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= 17 6 

[0 16 1] 1 7 6#/X/u?r^P±m/X/Vi: L-T 

[0 16 2] X-oX, 1 7 6#/X/v-£tefflbftV^5 
(CUT, 1 7 6#/X^T'^&LT^fcWsiltf>*#.$-{t!l 

[0 16 3] I<Dt*^y^K'yhS:«)S88lt 
80 Jt bfd £ 4 / X/w©»tW*§r 1 1 \Zffti: o „ 
[0 16 4] Z(OX : ?\zl.xnmniE*ftteitc-l ft 

v^-y v*m\<^xm&&fttei'\ iai soj^sg 

£, A 7 2** o tc < *i vfr 7 -7 j /w* ^^T-# fc. 
[0 16 5] 4*, #3§Wfi, *©±B*&KL*vM|fi 

[0 16 6] 09*.tf» ifi^TFT7K«ll:*5-7^ 

TFTTWWCifcS^^^^T* if 
[0167] #3gW»±. mcj >9 i?= v Yffl&tr&to 

[0 16 8] *©ft«Wfc«jfc*JK«fco^-Ctt» t*J;t 
tf, #BWfF*4 7 2 3 1 2 9tW*S, El* 4 7 4 0 
7 9 6•§■W^aS^c:M^$i^•CV■>5S*6«J^SSrfflV^T 

■5**«&aaJI#fc, E®ft«K#j£LTV>TlBI$fclliS:i68 

$rPttB$*T, 1 t> locoiiSSr^i-'So r 

9) (DaktiUm^Xt . i094U\ 
[0 16 9] rro/W^^<39iEibf&-i-i: LTtt, *B 
^I446 3 3 5 9^i»t, ft ft 4 3 4 5 2 6 2 * 



(11) 

£4 3 1 3 1 2 4#Wtt»fcE*$*bT^5^«:*fl§ ' 
[0 17 0] Ei^y K©*j«i b-Ctt, ±.:&<D&wm 

io ^-f-5*H#ffm4 5 5 8 3 3 3 ^WM^. fcHWSWB 

4 4 5 9 6 0 0^WM9*m^1tmf&h*¥6W\Z'£*.fr 

^^i-5#^Bg 59-123670 

W^-f-5#BaaS 59-138461 *^«^X<5V^fcfll 
S&kVXii&i<\ 
[0171] $ h^. IE«3fi«*5|E»-C#5**E«aj(t 

[0 17 2] JR^.T, «H*#JC«»**l,«n t-C, SE 
a^ffci; ©tM^i^gE***^©-^ V* ©#WS 

5 V » (ilEfik^ y K 9 {WE— fWfc V * * V * # R W 
[0173] *^W<OlE^ao«^t UTtSHt 

£Z^ffiM&8>. EfttfiSJoebtijarff S^MBtUJ* 
[0 1 7 4J. 6A±«WLfc#«WH»Wfc*St*Ttt\ -< 

[0 l 7 5] AP?LT. «««jfcS»i.^/v^-»cJ;5IHl 
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J: Item&'Otl*. #HIIIS5 4-5 6 8 4 7^«fc 
5V>fi#Bfl8g6 0-7 1 2 6 O-^SglCfEigSHS £ 5 

[0 17 6] 

[01] *7-7^;^ cDSiigsa^— mmftm<oMi& 

[04] ^5-7^/V^-<D#felCffiffl-r5-Y^^v^i 
y Y~~y V0>m$MX*h%o 

[0 5] #7 — — (OMJtlScO— M5r^-f"0-e 

[0 6] — mMMM<Dl3=7 — 7 J /I"? *m.Zf-&A,tcl> =7 

-m&^mw<v&*ffi&<v-w*^'t'mffig\x'ibz>o 

So 

[08] — 3U£^flgW*7 — 7-</^^Srffi^•)i^fc*7 

[09] m^m^'mm^m^^^\m^m.mm^^v 
[010] ^s*^a^^$H5it«*aa^a^^ 
[011] ^^^a^ffl$H5tt^a^«^* 

Lfc0-?fc5 o 

[012] A?-?^^-^!!^^^^^ 
Kco/X/vt eDH#£^1g^0T-;fc5o 

[013] yx^-rfet-eo«fe<D«ffiSrm^^^u 
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fc0T*£>5„ 

[014] #7 — 7W^^-©^fe^<D*fe^R®Sr^-r 
4S5t0T*ifc3o 

[015] ^7-7^^^-©feA7Sr^-T5^fi^ 
e^^0t'fe5. 

[016] 01 5^^i-^S^«Srffl^T^dgi-5^» 

^3E^^mB& Sr ^-r 0 X h 3 „ 

[017] 137 — 7-{)\>9— <DmM^& 
^ y b^y K«oy X/w*-§-(DBI^©— fi?iJSr^-r«S;0-e 

to J)5o 

[018] ^ftyX/v3r#^LSS*&-r3;£-CWM® 
(Dg!ttt5:^i-0T*feSo 

[02 0] #7 — — (D@f^#-i-*3«tT/-Y 

i^Ky K<75/X^#-§-©ffi'|^5r^:-t-1I^;0t?*)6o 

[^OtftBJ] 

1 mm 

2 y^^^-^hy^^. 
20 3 4 y^'ScMM 

4 

5 m<{>*M 
6 

7 -4 >9 "yx. y b^y K 
7 a Rffe-fy^^iyKyK 
7 b Gtfe'f^^xyh^yK 
7 c B y^-y^L-y h^-y K 

8, 8a~8d 



9 a- 


~9d ^>^#£ffl$ 


30 10 




1 1 




2 1 


%a 


2 2 




2 3 




2 4 




2 5 


CCD*;* 7 


2 6 




2 7 




3 0 




40 3 1 




3 2 


ffifw^s xxftkmrnxai'* v 3 ^ 


3 3 




3 4 




3 5 


v/^~vffi®i£^StR 
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(13) 



[011 [H16] 
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(14) 



[03] 



[|214] 

7 vfy??i» K» K 
z 



[09 5 ] 
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